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lytic pyrolysis of glycerol into syngas over a 3 wt%Ce-20 wt%Ni/77 wt% a-
emperatures of 973 K, 1023 K and 1073 K. NH3- and CO2-TPD analyses have
d catalyst was net acidic with acid-to-basic site ratio of 1.24. This provides
tion of glycerol. In addition, the BET speciﬁc surface area was 2.89 m2 g1.
ttributed to the thermally stable a-Al2O3 support. In addition, the average
. The catalytic glycerol pyrolysis produced gaseous products that were
H4 only with H2:CO ratios that were consistently less than 2.0. This ratio is
nthesis. The yields of CO2 and CH4 were several folds lower than the yields
the latter were from primary reaction, viz. glycerol decomposition whilst
ary competing reactions. In addition, the activation energy obtained via
l was 25.34 kJ mol1. Used catalyst characterization showed that the
e forms of whisker-type. This type of carbon deposit would not physically
© 2017 Elsevier Ltd. All rights reserved.
non-edible oils from industrial crops such as sunﬂower, oil palm,
grapeseed, jatropha, etc. [4e6] have been extensively researched
with signiﬁcant progress as a liquid transportation fuel. Indeed,
biodiesel releases minimum CO2 emission upon combustion in an
engine compared to diesel fuel. To unleash the full potential of oil
palm sector, theMalaysian government has set a target of using B10
biodiesel in 2016, whilst the Indonesian is currently implementing
B15 fuel blend and is moving towards B20 blend [7].
Biodiesel is synthesized via transesteriﬁcation process. This
route involves the transesteriﬁcation of triglycerides and alcohol
into biodiesel (C3O6R9) and co-produces bio-glycerol (C3H8O3) over
various commercial catalysts as shown in Eqn. (1):
C6H5O6R6 þ 3ROH4C3O6R9 þ C3H8O3 (1)
Signiﬁcantly, crude glycerol is produced from this reaction in a
ratio of 1:10 byweight [8]. Theworldwide increase in production of
biodiesel has inevitably resulted in a huge production of crude
glycerol. Ciriminna and co-workers [9] reported that about 2
million tons of glycerol was produced in 2014. In order to overcome
